Adenosine modulates alpha2-adrenergic receptors within specific subnuclei of the nucleus tractus solitarius in normotensive and spontaneously hypertensive rats.
Adenosine is known to modulate neuronal activity within the nucleus tractus solitarius (NTS). The modulatory effect of adenosine A1 receptors (A1R) on alpha2-adrenoceptors (Adr2R) was evaluated using quantitative radioautography within NTS subnuclei and using neuronal culture of normotensive (WKY) and spontaneously hypertensive rats (SHR). Radioautography was used in a saturation experiment to measure Adr2R binding parameters (Bmax, Kd) in the presence of 3 different concentrations of N6-cyclopentyladenosine (CPA), an A1R agonist. Neuronal culture confirmed our radioautographic results. [3H]RX821002, an Adr2R antagonist, was used as a ligand for both approaches. The dorsomedial/dorsolateral subnucleus of WKY showed an increase in Bmax values (21%) induced by 10 nmol/L of CPA. However, the subpostremal subnucleus showed a decrease in Kd values (24%) induced by 10 nmol/L of CPA. SHR showed the same pattern of changes as WKY within the same subnuclei; however, the modulatory effect of CPA was induced by 1 nmol/L (increased Bmax, 17%; decreased Kd, 26%). Cell culture confirmed these results, because 10(-5) and 10(-7) mol/L of CPA promoted an increase in [3H]RX821002 binding of WKY (53%) and SHR cells (48%), respectively. DPCPX, an A1R antagonist, was used to block the modulatory effect promoted by CPA with respect to Adr2R binding. In conclusion, our study shows for the first time an interaction between A1R that increases the binding of Adr2R within specific subnuclei of the NTS. This may be important in understanding the complex autonomic response induced by adenosine within the NTS. In addition, changes in interactions between receptors might be relevant to understanding the development of hypertension.